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2. The complex numbers z, and z, are given by
z,=3+5i and z,=-2+6i

(@) Show z, and z, on a single Argand diagram.

(2)
(b) Without using your calculator and showing all stages of your working,

(i) determine the value of |z, |

(1)

(i) express E—l in the form a + bi, where a and b are fully simplified fractions. $
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3. The parabola C has equation y* = 18x
The point S is the focus of C

(@) Write down the coordinates of S

The point P, with y > 0, lieson C

The shortest distance from P to the directrix of C is 9 units.

(b) Determine the exact perimeter of the triangle OPS, where O is the origin.

Give your answer in simplest form.

1)

(4)
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4. The equation

x*+Ax® +Bx?+ Cx+225=0

where A, B and C are real constants, has
* acomplex root 4 + 3i

* arepeated positive real root

(@) Write down the other complex root of this equation.

(b) Hence determine a quadratic factor of x* + Ax® + Bx® + Cx + 225

(c) Deduce the real root of the equation.

(d) Hence determine the value of each of the constants A, B and C

1)

)

(2)

(3)

Leave |
blank

12

P 7 1 0 9 9

ELEm

PMT!

SLRRK
LR
Joteotetess

“o%

o= (e BT 1)
SESILBE

L
0%,
QO0RRIRIIIRELKIIKL

R LEIRKLEALIKL

X%
255
S9%t
KL
SRS

Boesoie
G TS
SN
0‘0‘." ‘0’
IR

o
S

SRR
SRR

N
So%etate%et



6
2RSS
XK

00&%&%%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

X
%%

o
2K
boes

RRLRLLRLRARLS

CHAHAA
KERLRLSS
,:‘A»’ o

NSE %
b

S8

RRKS
boes
CKKS

G5
<

%

5

<
55

%
388
[

-
X
%

IR
S

X
oleteds

e

T

209,

b
Petele!
X8
030!
%%}

RRELES, &
0f§'0
ZRRRRKLS

X
R
SRS
odesotese!
RSB

25

255
0%l

KX

1500 %
S

SRR
5K

%
%%
RKK
LKL
<

<
S
S
X
029
8K

S
0
L5
P
5
%

¢
RES
A X KA
RS
A

!
IRKK

%
%

]

o4
%%

KKK

by

bt ?3
S
S
Boss o

Y
&)
‘;.‘.0

FANKIS
R HKIIRILHRKK

0ot
b
Bo%y

9 9
< < 3
X

QAR
:’0’00000
53

(o
58
K
e
%%

<5

%
¢S
2K

S
SRR
000000
LIRS

00
558
joleresessses
DaSetole
hoses
55
RRRILLLAKLEEEE

RRELRS
SEKRRLRR
SRS
QLXK
et

<
o

&
5

SR
%

5

2o

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
.0

258
?§§§§ ¢ ff
SSLIEIELN

LR ARL XK

s

o2}
o todeteds

KL
KKK

LKL
SRS
ZRLRRLRKLLS

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

Leave\
blank
Question 4 continued
J
13
am 000 R R O O O Turn over »
P71 0 9 9 A0 1 3 3 6

PMT



Question 4 continued
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3
2

1
2
NN
2 2
The matrix P represents the transformation U

(@) Give a full description of U as a single geometrical transformation.

()
The transformation V, represented by the 2 x 2 matrix Q, is a reflection in the line y = —x

(b) Write down the matrix Q
(1)

The transformation U followed by the transformation V is represented by the matrix R

(c) Determine the matrix R

)
The transformation W is represented by the matrix 3R
The transformation W maps a triangle T to a triangle T’
The transformation W' maps the triangle T’ back to the original triangle T

(d) Determine the matrix that represents W'

(3)
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Question 5 continued
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6.

The quadratic equation
Ax*+5x-12=0
where A is a constant, has roots a and S
(@) Write down an expression in terms of A for
() at+p
(ii) ap

The equation

4x*-5x+B=0

where B is a constant, has roots a - % and g - 3
[

(b) Determine the value of A

(c) Determine the value of B

)

©)

3)
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Question 6 continued
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7. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
The rectangular hyperbola H has equation xy = 36
The point P(4, 9) lieson H
(@) Show, using calculus, that the normal to H at P has equation
4x-9y +65=0
(4)
The normal to H at P crosses H again at the point Q
(b) Determine an equation for the tangent to H at Q, giving your answer in the form
y = mx + ¢ where m and c are rational constants.
(5)
J
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-2 15 5
8. fx)=2x 3+ = x————-= X # =
2 3x-5 2 3
The table below shows values of f(x) for some values of x, with values of f(x) given to
4 decimal places where appropriate.
X 1 2 3 4 5
f(x) 0.5 -0.2885 0.5834
(@) Complete the table giving the values to 4 decimal places.
)
The equation f(x) = 0 has exactly one positive root, o.
Using the values in the completed table and explaining your reasoning,
(b) determine an interval of width one that contains «.
(2)
(c) Hence use interval bisection twice to obtain an interval of width 0.25 that contains a.
3)
Given also that the equation f(x) = 0 has a negative root, f, in the interval [-1, —0.5]
(d) use linear interpolation once on this interval to find an approximation for .
Give your answer to 3 significant figures.
®3)
J
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Question 8 continued
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9. (a) Prove by induction that, for n € N

Y= lnz(n + 1)
r=1 4

(b) Using the standard summation formulae, show that

S+ (- 1) = 7 0(0+ A0 + B)(n + C)

r=1

where A, B and C are constants to be determined.

(c) Determine the value of n for which

n 2n
3N r(r+1)(r-1)=17) r?
r=1 r=n

(%)

(4)

()
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Question 9 continued
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Question 9 continued

(Total 14 marks)
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